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Supporting Information
I. General Information
Unless otherwise specified, the following reagents were purchased and used as received: CuI (Aldrich), LiOt-Bu (Alfa Aesar), carbazole (Aldrich; recrystallized), 4-iodotetrahydro-2H-pyran (Aldrich), tert-butyl 4-iodopiperidine-1-carboxylate (Aldrich), , and 3-methoxy-9H-carbazole (Matrix Scientific). Iodocyclohexane (Aldrich), 2-iodobutane (Aldrich), and neopentyl iodide (Aldrich) were filtered through an acrodisc prior to use, in order to remove copper stabilizers. Acetonitrile was deoxygenated and dried by sparging with nitrogen followed by passage through an activated alumina column (S. G. Water) prior to use.
Unless otherwise specified, reactions were conducted with magnetic stirring in oven-dried glassware under an inert atmosphere.
Elemental analysis was performed by Robertson Microlit Laboratories (Ledgewood, NJ). Fluorescence measurements (excitation and emission spectra) were taken in dry, degassed acetonitrile in a 1 cm quartz cuvette using a Horiba Jobin Yvon Fluorolog-3 instrument in the Beckmann Institute Laser Resource Center at Caltech.
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II. Preparation of Substrates
Me I Me Me 2-Iodo-4-methylpentane. A mixture of 4-methylpentan-2-ol (10.0 mL, 78.5 mmol), iodine (23.9 g, 94.2 mmol), and PPh 3 (24.7 mg, 94.2 mmol) in CH 2 Cl 2 (150 mL) was heated at reflux. After 24 h, the mixture was allowed to cool to r.t., and then Na 2 S 2 O 3 (saturated aqueous solution; 20 mL) was added, the phases were separated, and the aqueous layer was extracted with CH 2 Cl 2 (2 x 10 mL). The combined organic phases were dried (MgSO), filtered, and concentrated under reduced pressure. Pentane (80 mL) was then added, and the resulting mixture was stirred for 0.5 h, filtered through Celite TM , and then concentrated under reduced pressure. After vacuum distillation, the title compound was obtained as a clear, colorless oil. 1 
III. Photoinduced, Copper-Catalyzed N-Alkylations
General Procedure (Iodides). The carbazole (1.00 mmol), LiOt-Bu (152 mg, 1.90 mmol), and CuI (19.5 mg, 0.10 mmol) were added to an oven-dried 10-mL quartz test tube that contained a stir bar. The test tube was fitted with a rubber septum, the joint was wrapped with electrical tape, and the test tube was evacuated and backfilled with nitrogen (3 cycles). Acetonitrile (4.0 mL) and the alkyl iodide (1.90 mmol) were added in turn via syringe, and then the test tube was detached from the nitrogen line, and the puncture holes of the septum were covered with vacuum grease. The resulting mixture was stirred for 5 min, and then the test tube was suspended in an ice-filled dewar. The stirred mixture was irradiated with a 100-watt Hg lamp, positioned directly above the dewar, for 10 h. Next, the mixture was passed through a long plug of silica gel (eluant: hexanes; monitored by TLC), the solvent was removed, and the residue was loaded onto a silica gel column using hexanes and purified by chromatography. , and CuI (156 mg, 0.80 mmol) were added to an oven-dried 40-mL borosilicate vial that contained a stir bar. The vial was capped with a PTFE-lined septum cap, the joint was wrapped with electrical tape, and the vial was evacuated and backfilled with nitrogen (3 cycles). Acetonitrile (32.0 mL) and cyclohexyl iodide (1.97 mL, 15.2 mmol) were added in turn via syringe, and then the vial was detached from the nitrogen line, and the puncture holes of the septum were covered with vacuum grease. The resulting mixture was stirred for 5 min, and then the test tube was suspended in a water-filled dewar. The stirred mixture was irradiated with a 100-watt Hg lamp, positioned directly above the dewar, for 10 h (the temperature of the water bath rose from r.t. to ~35 °C during the course of the reaction). Next, the reaction mixture was concentrated, the residue was loaded onto a silica gel column using CH 2 Cl 2 , and then it was purified by chromatography (hexanes; two times), which yielded the coupling product (1.15 g, 58%) . 4, 125.4, 123.3, 120.3, 118.8, 109.9, 67 33.5, 27.5, 26.1. FT-IR (neat) 3057, 2926 , 2856 , 1632 , 1601 , 1575 , 1500 , 1455 , 1434 , 1330 , 1241 , 1220 , 1158 , 1100 , 1064 56 (m, 1H), 3.95 (s, 3H), 2.49-2.42 (m, 2H), 2.09-2.04 (m, 2H), 1.94-1.88 (m, 2H) , 1.82-1.65 (m, 6H) .
13 C NMR (125 MHz, CDCl 3 ) ! 124. 0, 120.9, 119.4, 118.6, 106.2, 57.3, 55.8, 32.9, 27.8, 26.5. FT-IR (neat) 2924 , 2855 , 1628 , 1599 , 1497 , 1462 , 1345 , 1205 , 1121 2, 125.3, 124.8, 119.9, 118.8, 117.9, 109.6, 65.6, 57.1, 32.8, 28.6, 27.5, 26.2, 16.3, 15.0. FT-IR (neat) 3368, 2925 , 2855 , 1487 , 1458 , 1332 , 1225 , 1153 , 1060 cm 1, 119.9, 118.5, 111.5, 109.0, 77.4, 65.4, 60.5, 33.3, 29.7, 25.7, 24.7, 15.4. FT-IR (neat) 2924 , 2854 , 1487 , 1459 , 1323 , 1288 , 1204 , 1171 , 1060 General Procedure (Bromides). Carbazole (167 mg, 1.00 mmol), LiOt-Bu (120 mg, 1.50 mmol), and CuI (19.1 mg, 0.10 mmol) were added to a 20-mL borosilicate vial that contained a stir bar. The vial was capped with a PTFE-lined septum cap, the joint was wrapped with electrical tape, and the vial was evacuated and backfilled with nitrogen (3 cycles). Acetonitrile (4.0 mL) and the alkyl iodide (1.50 mmol) were added in turn via syringe, and then the vial was detached from the nitrogen line, and the puncture holes of the septum were covered with vacuum grease. The resulting mixture was stirred vigorously for 5 min, and then the vial was suspended in a water-filled dewar. The stirred mixture (the vial was tilted to increase the exposure to light) was irradiated with a 100-watt Hg lamp, positioned 20 cm above the dewar, for 12 h (the water bath was maintained at 30 °C). Next, the mixture was concentrated, and the was dissolved in EtOAc and passed through a short pad of silica gel (eluant: EtOAc). The solvent was removed, and the residue was purified by chromatography. 
IV. Synthesis and Characterization of [Cu(carbazolide) 2 ]Li
The yields have not been optimized.
Synthesis of [Cu(carbazolide) 2 ][Li(CH 3 CN) 4 ] (4).
This synthesis was performed in a nitrogen atmosphere in a glovebox. Lithium carbazolide (!"#$%&'$()*+$%%,-), prepared by treatment of carbazole with n-butyllithium at -78 °C in Et 2 O, was dissolved in acetonitrile (10 mL) and added to a suspension of CuI ((++$%&'$*)+.$%%,-) in acetonitrile (1 mL) at room temperature. The resulting mixture, which darkened to a dark-green color /01$2,$231$4,5%627,8$ ,4$6$4781$9-6:;$<51:7<72621, was stirred for 30 min, and then it was filtered through Celite, giving a bright orange-yellow filtrate. 
Synthesis of [Cu(carbazolide) 2 ][Li(12-crown-4) 2 ] (5).
This synthesis was performed in a nitrogen atmosphere in a glovebox. Lithium carbazolide (200 mg, 1.13 mmol), prepared by treatment of carbazole with n-butyllithium at -78 °C in Et 2 O, was dissolved in acetonitrile (5 mL) and added to a suspension of CuI (107 mg, 0.56 mmol) in acetonitrile (1 mL) at room temperature. The resulting mixture, which darkened to a green-yellow color, was stirred for 30 min, and then it was filtered through Celite, giving a bright orange-yellow filtrate. 1, 4, 7, ; 200 mg, 1.13 mmol) was dissolved in acetonitrile (1 mL) and added to the filtrate while stirring, resulting in the immediate precipitation of [Cu(carbazolide) 2 ][Li(12-crown-4) 2 ] as a white solid. This solid was collected on a sintered glass frit and washed with acetonitrile (2 x 1 mL) and then with Et 2 O (~5 mL x2), which provided 288 mg (68%) of the title complex. Crystals suitable for X-ray diffraction were grown by layering Et 2 O over a saturated THF solution of 5 at room temperature.
